This paper outlines a method of estimating the mean relative humidity from the mean temperature. Ordinary linear regression techniques are used, with a correction added to account for the systematic geographical distribution of the regression errors.
INTRODUCTION
The Institute of Atmospheric Physics of The University of Arizona, with the cooperation of the U.S. Weather Bureau, has recently published a comprellensive clirnatic summary for the State of Arizona [I] . This summary contains, among other information, estimated values of the mean monthly relative humidity a t 0600 and 1800 MST for 113 cooperative weather stations in the Sttlt,e.
I t is the purpose of t'his paper to describe the method of estinlation, which involves only the most elementary physical reasoning and statistical techniques. The sitnplicit,y of the method makes it equally applicable to arid :md humid regions. However, no true reliabilit,y test can be presented, since all available data were used in determining the final relationships.
THE METHOD OF ESTIMATION
By making use of a simplified form of the Magnus equation presented by Holrnboe, Fors>Tthe, and Gustin [ 2 ] , the author [3] has shown that an approxirnntely linear relationship should exist between the co~rlnlon logaritllrn of the relative humidity and the air temperature. That is,
A where R is the relative humidity in percent estimated from the air temperature, t , in degrees Fahrenheit'. The constants c and d are functions of the ratio of the dew point temperature to the air temperature, both in degrees absolute. Although this ratio varies only slightly, averaging about 0.95 in Arizona, even a change of 0.04 may double or halve the constant d. For this reason, and because of the absence of extensive dew point data, especidly for cooperat,ive weather stations, it was believed expedient to use least squares methods to deterrnine the constants in equation (1 ) . This approach has the advantages of (a) minimizing the sum of squares of the differences between observed and estimated relat,ive humidities, and (b) yielding n measure of t'he goodness of fit, i.e., the correlation coefficient. I t also does not directly involve m y of the assumptions made in setting up equation ( I ) .
I n this stud)-, connrlon logarithms of the average ~nonthly 0600 and 1800 MST relative humidities a t all Arizona. stations for which they are available were correlated, respectively, with the average monthly minimum and nlaxitnum t~emperat~ures.
The failure of the times of these extremes to coincide exactly with 0600 and 1800 MST has no great hearing on the problem, t d t Ilough the resulting regression coefficients may be quite difl'erent from those expected from purely mathermlticnl reasoning. These coefficients and t'he correlation coefficients for each month are list'ed in temperature and read off the estimated average 0600 or 1800 MST relative humidity for a particular mont'h.
While these estimates are probably fairly accurate, t>hey may be improved upon by noting that the errors of estimation at the stat,ions from whose data the regression constants were evaluated have a definite geographical pattern. This pattern may be analyzed to give errors of estimate for any station in the area for either hour and for any mont'h. As an example, figure 1 shows the deviat'ions of the observed relative humidities for April a t 0600 MST from the values estimated using equation ( I ) . I n practice only the State of Arizona was considered. However, here t'he error analysis has been extended to all of the Southwest', using average relative humidities obtained by the author
[3] in order to bring out' more clearly the geographical distribution of errors. When these deviations from regression, denoted by e, are taken into account, equation (1) which is the expression used to estimate the nlonthly 0600 and 1800 MST relative humidity a t 91 cooperative weat'ber observing stations in Arizona. The first term on the right was evaluated from the graphical representat>ion of equation (I) using the constants of table 1; the second t,erm was determined for each station, hour, and rnontll from analyzed state maps of the deviations from regression, i.e., deviations from equat'ion (I) . Figure 1 has a definite climatological interpretation insofar as it delineates regions of moisture deficit and surplus in the Sout>hwest. Thus, a station on the southern California coast recording the same average 0600 temperat,ure in April as a town in central Arizona might be expected to have an average relat'ive humidity more than 20 percentage units higher than the Arizona town. The same would be true for a city in southern Texas, another region of moisture surplus (relative to central Arizona). On the other hand, the Mohave Desert, southern Nevada, and t'he central Rocky Mountains have a moisture deficit.
For the year as a whole, the regression equation relating t'he logarithm of the average annual relative humidity (the mean of the 0600 and 1800 MST values) to the average annual temperature has the following form:
The correlation coefficient between the two quantities is 0. From figure 2 and equation ( 2 ) it is possible to estimate the mean annual relative humidity at any point in the country given its mean tmnual temperature. This estimate should be better than that derived from a map of mean annual hunlidity, because the latt'er varies greatly both horizorltully and vertically, while the regression deviations are relatively insensitive to changes in topography, these changes being taken into acc,ount mainly by variations in the mean annual temperature.
